Sixteen volunteers were tested when smoking their own brand of cigarettes normally and when smoking half their usual number of cigarettes. While smoking half their usual amount the subjects changed their inhalation behaviour. Over this period the percentages of carboxyhaemoglobin were not significantly different from steady-state values whereas plasma nicotine concentrations rose significantly. With the reduction in cigarettes there were significant falls in haemoglobin concentration, packed cell volume, and red cell count.
Introduction
Smokers are being encouraged to stop smoking, but only one in four succeeds in stopping permanently before the age of 60.1 For most smokers the harmful effects of cigarettes can be minimised only by changing to a "safer" cigarette or reducing the number of cigarettes smoked. The benefits of these choices, however, are not easy to identify as the relative toxicities of tar, nicotine, carbon monoxide, and other smoke-related factors are not clearly defined.
Medium-nicotine cigarettes with a low tar: nicotine ratio have been advocated as safer,2 3yet when this hypothesis was tested" it was found that these cigarettes were 
Subjects and methods
Twenty-one healthy volunteers who were strongly motivated to stop smoking took part. Five did not complete the study: two were unable to reduce the number of cigarettes smoked; one had a virus infection; one was anaemic; and one inadvertently smoked hand-rolled cigarettes instead of his usual brand. Thus 16 (seven men, nine women) with an average age of 38 years took part. All were inhaling smokers of kingsize, filter-tipped cigarettes (mean ( ± SD) tar yield 18 ± 1 mg/cigarette and mean nicotine yield 1 3 +402 mg/cigarette).
Subjects were seen in the late afternoon on three occasions in two weeks. Throughout they smoked their own brand of cigarettes. Initially, they answered a questionnaire on their smoking habits and a blood sample was taken. For a control week they smoked normally, recording hourly on a time chart provided by us the number of cigarettes smoked. At the end of the control week their cigarette consumption was calculated from the chart and targets set so that for tlle last week their consumption was reduced by half, after which a second blood sample was obtained. The initial questionnaire was answered again. The questionnaire assessed the amount of smoke inhaled on a five-point scale, the duration of inhalation on a three-point scale, and the length of cigarette smoked. Blood samples were taken two minutes after the subject had smoked a cigarette. Each 
Conversion: SI to traditional tunits-Nicotine: 1 nmol/I 16-2 ng/100 ml.
ferences between the samples in white cell count, mean corpuscular volume, mean corpuscular haemoglobin concentration, mean corpuscular haemoglobin, and reticulocyte count. There was however, a significant fall in haemoglobin concentration (p < 0 001), packed cell volume (p < 0-01), and red cell count (p < 0-001).
The figure shows the results of the questionnaire and of the signtest analysis. When the number of cigarettes smoked was halved there was a significant increase in the duration of inhalation (p < 0-02) and amo'unt of cigarette smoked (p <001) and overall exposure to smoke from each cigarette was greater (p < 0 002).
Discussion
Patients who claim to have reduced their smoking are not believed.'0 11 Their truthfulness is usually tested by measuring serum thiocyanate or carboxyhaemoglobin concentrations. [8] [9] [10] When our subjects smoked fewer cigarettes their carboxyhaemoglobin concentrations were not significantly different from steady-state values; thus it could be argued that they were being dishonest. Two important factors, however, should be considered. Firstly, our subjects were highly motivated volunteers. There was always the option for them to leave the study, and indeed two subjects withdrew rather than reduce their smoking. Secondly, the haematological results were consistent with them having reduced their cigarette consumption. Increases in haemoglobin concentration, packed cell volume, and red cell count with smoking are well documented,14-16 as is also a reduction in these values when smoking ceases.14 Thus smokers reducing their cigarette consumption modify their smoking behaviour, which may result in unchanged carboxyhaemoglobin concentrations. The alternative-that most of our volunteers who maintained that they had reduced their smoking were being dishonest-seems unlikely. Consequently carboxyhaemoglobin concentrations, while useful in detecting smokers from non-smokers, may have limited application in patients who reduce their smoking.
When smoking half their usual number of cigarettes subjects reported a change in smoking behaviour (p < 0002). This resulted in exposure to more smoke from each cigarette. Thus plasma nicotine concentration in the second blood sample was increased, which reflects the intensity with which the presample cigarette was smoked. Smokers are extremely versatile and can change their smoking behaviour to maintain nicotine concentrations with various types of cigarettes.5 17 Therefore, smoking fewer cigarettes or low-nicotine cigarettes may not reduce the smoker's exposure to nicotine.
Carboxyhaemoglobin, because of its long half life, is only slightly influenced by the pre-sample cigarette. Thus, carboxyhaemoglobin concentration assessed late in the day is a good reflection of the subject's steady-state concentration. Surprisingly, our subjects maintained a high carboxyhaemoglobin concentration while smoking half their usual number of cigarettes. At these concentrations there is an increased risk of symptoms from atheroma, decreased duration of exercise until the onset of angina, '8 showed an increase in survival in patients who stop or reduce smoking. As those smoking less were combined with those who stopped smoking, however, it is difficult to be certain of the individual advantage of smoking fewer cigarettes. Another study showed that smoking increased the red cell mass, which could not be due to hypoxaemia since the subjects were healthy young volunteers with normal blood gas concentrations.' A possible explanation of the raised red cell mass in smokers is that smoking may have a direct action on erythropoietin production. If this is so a reduction in smoking might result in a fall in haemoglobin concentration, packed cell volume, and red cell mass. This seems to be unrelated to changes in nicotine or carboxyhaemoglobin concentrations. Possibly smoking fewer cigarettes may be beneficial to patients by lowering blood viscosity as a result of a reduced red cell mass. Nevertheless, the harmful effects of nicotine and carboxyhaemoglobin may still be present. Thus patients should be cautioned that a change in inhalation behaviour may negate some beneficial effects of smoking fewer cigarettes.
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Synergy between thinness and intensive sports activity in delaying menarche JAN P VANDENBROUCKE, A VAN LAAR, H A VALKENBURG Abstract In a study to assess the effects of intensive physical activity and thinness on menarche records of 648 girls aged 10-14 were analysed. The girls were classified as thin or not thin on the basis of their body mass index, and whether or not they engaged in intensive sports activity was established. The presence of either thinness or intensive sports activity was associated with roughly a twofold decrease in the proportion of girls who had reached menarche; the presence of both factors was associated with roughly a fourfold decrease. These results did not appear to depend on age.
Thus intensive sports activity and thinness appear to have a synergistic effect in delaying menarche. Introduction Two recent reports by Frisch et all 2 showed an association between intensive physical activity, thinness, and delayed menarche. It is difficult, however, to disentangle the potential effects of thinness and physical activity: the first report described the experience of ballet dancers, in whom both factors occur together, ' 
